ABSTRACT
Introduction
Bacterial growth requires a source of energy in order to assemble the various constituents comprising the cell. The energy supply is derived from the controlled break down of various organic substrates present in the environment such as starch, lipids, amino acid and proteins (1) (2) (3) (4) . Amylases are enzymes, which hydrolyze starch molecules to give diverse product including dextrin and progressively smaller polymers composed of glucose units (5, 6) . Some members of the genus Bacillus can break down starch and utilize it as an energy source (7) .
The schiff bases are used to ligand in metal complex and coordination chemistry. It is, also, used to produce dye preparation of some medicines and food industries i.e.. Interest in the chemistry of metal chelates of tetradentate N 2 O 2 schiff bases has increased in recent decades (8, 9) , because of the wide applications of these complexes are known to have antibacterial effect and antifungal effect against bacteria and fungi (10), which is increased by the presence of hydroxyl grub in the ligand. While every ligand cannot show an influence on antibacterial and antifungal activity, some ligand can change bacterial metabolism, and can have an effect on the change of enzyme biosynthesis, utiliziation of carbon source and growth i.e. (8, 10) .
The composition and concentration of medium greatly affect the growth and production of amylase in bacillacea (11) . Starch and protein are considered for the increase of amylase produced by bacteria (1, 3, 12) , while Ca ,Cu, Ni, Zn, K, Na and nitrogen salts are known to have an effect on amylase production and growth of the organisms (11, 13) .
The amylase that is synthesized and can have function in the cytoplasm can either go into the plasma membrane or be secreted out by this membrane (2) . However, amylase secretions by membrane channel blockers (Nidicard, amlocard, isopin ) are inhibited in bacteria (14) . 
Materials and Methods

Organisms
Assay of Amylase activity
Amylase activity was assayed by Bernfelt methods through using soluble starch as substrate (15) . The reaction mixture containing 0.5 ml of enzyme solution (about 250 µg/ml) was incubated for 5 minutes at room temperature. The enzyme reaction was stopped by adding 0.5 ml. 3,5-Dinitro salicylic acid reagent. The tubes were then heated in boiling water bath and cooled after which 5 ml of distilled water was added. Absorbance of each solution containing the brown reduction product was measured at 480 nm. by spectrophotometer (Unicam 8625 UV/VS).
Schiff base ligand and its transition metal complexes
The Schiff base ligand and its transition metal complexes were prepared as previ- ously reported (8, 9) ( Fig. 1.) .
Preparation of membranes
Amylase from bacterial membranes was isolated according to the procedure of Bubela and Holdsworth (16) . The bacteria collected by centrifugation 5000 g were resuspended in 0.13 M tris-HCl (pH 7.5) buffer with 0.02 M MgCl 2 and 0.05 M.NaCl. Lysozyme 50 mg was dissolved in 80 ml of 0.13 M tris-HCl (pH 7.5) and was added to the bacteria cultures. Then the mixture was incubated for 15 minutes at 37°C. The suspension was cooled on ice and centrifuged at 5000 g for 5 minutes. A paste of the protoplast was poured into 10 volumes of ice-cold 0.13 M tris-HCl buffer (pH 7.5). Lysis was completed in 30 minutes at 0°C. The prepared membranes by the 5000 g pellet from lysate was resuspended in 10 % (w/v) sucrose in 0.13 M tris-HCl (pH 7.5) and layered on the top of a discontinuous sucrose gradient of 10-20-30 and 40 % (w/v). The material was centrifuged at 1500 g for 90 minutes at 4°C. The membranes were accumulated as a distinct fraction in the upper part of the 30 % (w/v) sucrose layer. The membranes were removed and collected by centrifugation at 5000 g for 15 minutes at 4°C. In order to measure amylase activity and determination of protein, the gradient centrifugation was repeated two or more times. The content of protein determination and electrophoresis Protein content was determined by Lowry method with bovine serum albumin as a standard (17) . The protein content in the column eluates was measured by the absor-bancy at 280 nm. Polyacrylamide gel electrophoresis was prepared according to the method of Weber and Osborn to determine molecular weight of purified amylase (18) .
Purification of amylase from supernatant
The clear supernatant which contains amylase was obtained after centrifugation.
Amylase activity was checked in this supernatant and prechilled (-20°C) ethanol (1:3 volume) was added with constant stirring at 0°C. The protein was precipitated and separated by centrifugation at 4°C. The precipitation was dissolved in 25 ml 0.1M of potassium phosphate buffer (pH 6.9). Solid ammonium sulfate was added slowly in portion to the entire lyophilized material to 45% saturation with stirring at 0°C. 70% saturated ammonium sulfate was added slowly to the supernatant. Thus obtained precipitation was separated by centrifugation at 14000 rpm. for 20 minutes at 4°C. This precipitation was dissolved in 25 ml of 0.1 M potassium phosphate buffer (pH 8), and then was dialyzed against 10 volume of same buffer overnight. Amylase activity was measured after dialyses. The enzyme solution (25 ml) was reduced in volume to 10 ml in lyophilized and then subjected to ion-exchange chromatography. DE-32 column chromatography was performed in a 0.6X18 cm glass column using Pharmacia DE-32 cellulose. Column equilibrated by 0.01 M potassium phosphate buffer (pH 8.8) and enzyme solution was applied to the column. The collected fraction was read at 280 nm on the spectrophotometer, and containing enzymes of fractions were measured as activity of amylases and combination. Thus combination fractions were lyophilized after dialysis against distilled water overnight at 4°C. The enzyme was stored at -20°C unless used immediately (1, 12) . Therefore, Enzyme activity was obtained in both supernatant and membranes in low level ( Table 4) .
Results and Discussion
Determination of molecular weight
In order to check the homogeneity of purified enzyme, polyacrylamide gel electrophoresis was examined. The molecular weight of purified enzymes was determined about 57000-58000 as electrophoretic. Enzyme activity and secretion in bacteria were effected by various chemical substances. Especially schiff base and its transition complexes were affected bacterial growth and amylase production sufficiently. According to this findings, these substances can have antibacterial properties (5) . the amylase activity affected by Ni, Cu and by other their complexes have been investigated by different researchers (8, 9, 11, 13) . Bacterial growth was highly affected by these substances, in contrast Zn and its complexes are not affected the bacterial growth. The factors affecting amylase production are shown Table 1 , 2. Maximum amylase production was obtained in Zn and its transition complex mediums. This phenomenon is indicated by Tellam R. et al (19) as the stabilization of the dimeric form of bacterial amylase by Zn. Amylase production and bacterial growth in Zn(II) complex and Zn mediums were obtained higher than other substances. This leads us to think that bacteria are protected against mediums or stabilization of amylase. In addition to amylases synthesis were inhibited by Ni(II) and Cu(II) complexes. These results could have occurred accordingly by heavy metal affects of these substances (11) (12) (13) (14) . Amylase activity due to these effects in membranes could have been established. Moreover, Mn is one from cofactors of DNA polymerases enzyme. As a result, Mn may not be able to effect to bacterial growth. The affect of Schiff base without metal ions on bacterial growth and amylase formation were not expected as much. The bacterial growth was decreased by treatment of schiff bases. In addition to above information, this result might to be due to mutagenic properties of schiff bases and its transition complexes (8, 9) . However, the mediums containing Zn and Zn(II) complexes affected B.subtilis. This results leads as us to think that Zn and Zn complexes have less mutagenic activity or activating some enzyme within bacterial cell related to metabolism or anti mutagenesis system (for example SOS system) (8, 9) . In this study, the affect of Schiff bases, its Mn(II), Ni(II), Cu(II) and Zn(II) complexes and Mn, Ni, Cu and Zn on bacterial growth and amylase secretion was investigated.
